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(54) (57) 1. yCTPOWCTBO fflfl BypEfflW 
CKBA3KHH C CQHOBPEMEHHOll OBCAHKOH, 
BKnm«mee 6ypOBy» Konomcy c 3aK 
peimeMHMM b ec Bremett sacxH nopoAO- 
paapTmanotKM HHcrpyMeHTOM H pasMWen- 
Hy» KOHHeHTPKXHO eft oCcaJXHyw kojiob- 
By. oTnHiaio.aieec>i tcm, 

c uentw noBbnueHHH npoHSBoflH- 
rem-HOCTH Cypeww nyreM y^emn^mn 
CKopocTH BHHOca MaCTM« BBiaHa sa 
cucT vMeBMeHMfl .90HM pasMUBa saTpye- 
Horo npocTpancTBa o6caBHOft Konovfot, 
otcsmM KOJioMHa BbmoJweMa c iipo- 
pe3M> BROJtb ee oOpasyiomeil, a ycx- 



poAcTBO CHa6»ei»o ohophmm craKaMOM,. 
pa9Me4eKHi4K KOMuenTpHiHo c BHetoHeft 
CTopOHU oeeaflBoft KonoHHu, KapeTKoft 

C paSXHMHblMH 3JXeMeHTaM« H ynOpOM, 

noTKOM, aaKpenneHRbiM b sepxHett 
^nacTH KapeTic«, u sanWTBbtMM itnaHKaMH, 
' apKicpenncHSMMM k BKXBett t,acTH Ka- 
peTKH c BKeiBHeft H BMyrpeKBeft CTopo- 
Hu d6caAKofl KOJiOMHU B Mecxe npope- 

9B, npK 9T0M paSJKHMHUe SJieMeHTbl 

KapeTKH pasMemema b npopesH c bos- 
HoxHOCTbU nepeMe«eHH<i h odpaaosaHiiK 
aisim npH BsaBMOAcftcTBHM ynopa Kaper- 
iCH c onopH»< craxaHOM, a sanpiTHue 
nnanKK ycTaBOBJicHH c bo3MO«moct&io 
repMBTHsaipfH qejnt. 

2. ycTpottCTBO no n. 1, o T 
laiBHe^cK TCM, 1TO BAonb 
nponojifcKoft npopeSH o6caRHoft kojiohhi* 
BbOiOJiHeHM nonepe^HHe HaApesM, pac- 
noJiQ«e«B«e no o6e ee cTopoHti. 

3, ycTpoftcTBO no nn.1 « 2, o t- 
j,n^.a»B(ee-cR tcm, ^to pas- 
xKMHue sneMemrtt BwnoJiBeHM b bhac 

ponKKOB . 
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H306peTeffrte othocktcr k ropHony 
ne/ry, a hmchmo k 6ypeHHio cxea^H 
D noponaK, nepCKpwTMx cBepxy tojt- 

lUetl pMXJIblK OTJlOKeHHft, 

Uejibio H3o6peTeHHH HsnsieTCR hodm- 
neHHe npowsBOAHTejibHocTK 6ypeHMH 
nyreM ysenH^eKTiH ckopoctm BbiROCa 
vacTHU nuiaMa aa ever yneHbineHHK 30- 
Kta pasMbiBa aaTpySHoro npocrpaHCTea 

o6caAHOj) KOJlOHHhl. 

Ha *Mr. 1 H *Hr.2 npeACTasjieHo 
ycTPOftCTBo ^ ABVX npoeKucHHx, 06*- 
iUHfl BHAi na *Hr,3 - paspes ycTbe- 
BOft qacTM ycTpoftcTsaj na - 
ce«ieHHe ArA Ka *Hr.3; Ha *Mr»5 - 
ceneRKd B-B Ha ^vtr^^; h3 4iHr.6 M 
<j>Hr,7 o6caAwaii KOJioHHa c npOAOJibHOft 
npopesbio K nonepeHHMMH Haffpe3aMH> 
BapHaHTU BbqionHeHHH. 

ycTpoflcTBQ fxji^ dypeaiw cKBajcwH 
C OAHOBpeMeHHOfl o6caAKott coctoht 
H9 6ypo8ott iconoHKU 1 (^Mr^l H 2) 
c s&KpenneHMiiiMH b ee mwHett nacTH 
3a6oftHbiM ABHraxeneM 2» nopoAopaapy- 
fflawmHM MMCTpyneHTOM 3 h ueHTparopoM 
4. Ha 6ypoB6tt KOJxOHHe c ^0M01^I»K) 
xoMyra 5 aaicpenjieKa c'^C;aA««« kqjioh** 
Ha 6, B KOTOpoft BWnc-riHGHa npoAOJlb-- 
Han npopeab 7 co CKOcaMB 8 b xop- 

. UOBUX TOCTirX KOJIOHHW* B iipopesb 7 

BctvaaneKa Kape-nca 9 c paamMWMi 
pojxHKaHM 10 (*Hr. 3-5), bwiojihck- 
Hbftcrt M3 3aKaJienHoft crasm oepaayio" • 
ajKMH B o6caAHott xanoHMe ruesih 11 
ATOHott t (*Hr-2). PaszHMHue po/ihkh 
• Vo SBxpeimeHbt b Kaperice 9 c rroKotuwo 
nonisHnuHROB 12 KaneHjui* sanweHHtoc 
OT vuiaMa c homobo^w ynnOTHeHidk 13 
(4iHr-3 H 4). Ha BHemHett ^acTK ica- 
peTKK 9 BbinojiHeH ynop 14, a k »mx- 
Heft ee ^acTH saKpenneHw aamHTHwe 
luiaHKrt 15 H 16, nepcKpNBajoiUHe meJii* 
c BKeiBHeA H BHyrpeHHeft cropoH oG- 
caARoA KOiioHKW. SatipiTHwe nJiaffXH yc- 
TaHoaneHfai c o6ecneicHHeM repMCTHSff * 
•AHH mcJiH, Aina ^ero noAnpywHeiga 
OT iocHTCjn>«o APyr APyra c noMOHW.» 
npy»<H 17, KaAeTbfx na namu^ 18. 
Bnn HCKJnoMeKHH nonaAaMHH nacTHU 
mnaMa noA ponHKH 10 Kaperxa 9 CHa6- 
«eKa ymioTHeKKHMH 19 h 20. B sepx- 
Heft sacTH KapcTKH 3aKpenJieH jiotok 
21 AJiH oTBoaa ouiaMa tiepes c-reHxy 
oOcr-AHOft KonoHHbi. Ynop 14 xacaeTCH 
BepxKCft TopAOBofi sacTK onopHoro 
CTaxaHa 22, pacnuiiowewHoro na ycxte 
cKBaxHH. Ann CHKJiceHiiji AC*opMaUHFl 
o6caAKoft KOJioHHU npH ee pacKpwTHH 
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H yMeHMeHHH AJ^au f mejm C*Hr.2; 
B o6caAHoft KOAOHwe Moryr Ctxth bm^ 
nojineHbi nonepe»mue HaAPesu 23 
(4iKr*6), pacnojiomeRHwe baoai> npo- 
5 AOAbHott npopesH 7 h co«AHHcHHbie c 
Heft»- 

BemcwHy pacKpbiTH>i o6caAHoft ko- 
AOHRbl, T.e. mHpHKy b mcAH ((lwr-5) 
M ee AnHHy i (*Hr.2), onpeAeJinwr 
10 H3 cJieAywdHX ycjioBKft:. d| <b -< b^, 
HLGt TAe d^- HaxcKMam>Kbift AHaneTp 
qacTHtt mnaMa ABmcymeroca b xojibue- 
BOM cetteHMK Memy o6caAHoft k fiypo- 
BOfi XOAOHHaMH^ - OMpHMa kiejiH, 
15 cooTBeTCTB7ioa(aii Ha^iany nnacTincccxMX 
Ae4K>pMaAHit B 6ypoBoft xojiohhc, N • 
ycHime Rd nepeMcmeime xaperxw no 
o6caAHoA xonpMKc h G - oceBaii Ka- 
rpysxa Ha 3a(Soft. SHaieMwi b© k N 
onpeAeriHipt axcnepHMeHTdAiiHO. Jiflsi 
BToro npeAsapMTCJtbHo BwOHpawr orpe- 
SOX Tpy6« nywioro AHaMcrpa D, h 
AJZHHoU oKono 10 D K paBpesawT Tpy6y 

BAOJlb, HanpHMftp, *pe3CpOBaHHCM HJIK 

c noHoi^bio CBapo«<Horo annapaTa, 
cTpeMACfc npH 3TOM nojiytwTb BOSMoatwo 
^nhtayto -itHCTOTy noBepxHOCTH paspeaa • 
I Ho KpaHM paapeaa AeJiawr cxocu 8 
l(^r.2). KoHCTpyXAKii K:?peTXH npe- 
30 AycHaTpHBaeT ycraMoBxy b Rett poiw- 
KOB CO cMei^e».»eM (^r-5> xaxRH 06- 
paacM, 1T06M n.f5pKtta kx pwa hcckcjii?- 
xo npeBtdatana waxcHMaJibKo BosMOXHuft 
pasMep ^acTHA mnaMa. 

3aTeM noABOAHT xaperxy x cxocy 
8 Tpy6u MHOcst yAapM no xaperxa 
HUH ee ynopy 14, saroHmcrr xaperxy 
B cepeAHHy paapcaaHHoro y^tacTxa. OpM 
3TOM onpeAewnoT AnHHy t pacxpuroft 

^aCTH Tpy6M H OUCHHSaWT yCHAKB N 

Ha nepeNemeHMe xapetxH, Ecam nocne 

HBBAeHBHHH XapeTXM H3 Tpy6bl BDCpMHa 

npopesK ocTanacb npexneft (hcxoahoA), 
a ycunue N hb npeBMcnno AonycTMMoro 
3Ka^eHH5i, TO o6caAHyK> xonoHHy Ae-- 
naiOT H3 AaxHoro cenemiH xry^- 
B Bbi6paHMOM OTpe3xe Tpy6 BOSHWXJia 
ocTaTOwaH Ae*opMatui«, to BMfiKpawT 
Apyryw Tpy6y c MeHbaiaft TOJiouiHoft 
cTeKKK HAH OoAbmaro ARaMerpa. flo- 

nOAHHTeAbHOft B03MOXHOCTbW HCK/lKMHTb 

ocTaxoMHyw Ae^opMaoHJO Tpy6b« hbahct- 
CH nepHoAHHecxaH nonepewaH naAPea- 
Ka TpyOb! y^acTxaMH 23 bmohb jihhmh 
55 oCHOBHoft npoAonbHoft npope3H 7 
(4iur.6) HAH aaneHa MexanJiHtiecxoft 
Tpy6M Ha HeneTajiAHMecKyio, HanpRnep 
noJiM3THAeHOByw. yxasaKHbie MeponpRH- 
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TKR nO3BOnHl0T oaKOBpeMeKMO CMH3MTb 

H ycHjme nnn npoABH*eHHfl KapexKM no 
Tpy6e- flnHHy aaiUHTHbtx tmanoK 15 h 
16 BwCKpawT paBHoft noJioBHwe nJlHHbl 
menH, T-e. P/2. 

ycTpoAcTBo AJ»H 6ypeHMJi CKBaaCHH 
c oAMOBpeMeHHoft oOca^Kofl COCHpaiOT 
H pa6oTe»T c hhm cJic^ywrnHM o6pa30M. 

nepeA HayaJiOM 6ypohHfl aaroTaajm- 
BawT o6c*flHyio KoJiOHHy pac^eTKoA 
AJiHHW, flOCTaTOMHoft WiH nepexpNTKH 

BCeft HOIUHOCTH pbOOlMX OTiXOXeHHft, H 

BbinortH«»T B Heft npoixojn>HyK> npopest 
7 CO cKocaMH 8, yKaaaHHWM cnoco6ort, 
a ecjm mcjoCxoahmo , flonojiHHTejitHwe 
noncpfi^Kwe waApesw 23 (*Kr.2, 6). 
SaKperuTHioT Ma OypoBOft KonoHMe aa- 
6oAHbift FHAPOflPHraTenb 2 (KanpifMep, 
Typ<$o6yp). nopoAopaapymajomHfl HKcrpy- 
MCHT 3, ueHTpaTop 4 h o6caAMyio kg- 
noKKy 6 c noMon^tio xoMyTa.5- npn 
3T0M nopo«opa3pyinaiomHft HBCTpyMeKT 
jxomen (d AawHOM BapwaHre npuMeKe-- 
KHa ycTPQftcTBa) c8o6o;^ho npoxOflHTb 
B o6caAKoft xonoKHc h BMcrynaTb H3 
Kee Ha KaKcropyw BeranHwy. 

flanee saKpenjiHwr K mcraeft iiacTH 
icapeTKH 9 yiuioTHeHHe 20 h satuKTMue 
nnaHXH 15 K 16, nowvymHenme h 
coenKAeMKue Hevnv co5oft c noMoi^wo 
naji&ueB 18. 

noA»oA«^ KapeTKy 9 k o6caAHoft 
KOJxofiHe CO CTOpoKbi nopoAopaspyma^ 
mero HHCTpyMeHTa 3 k aaaKBawr ee 
BHanajxe b euioc 8, a saxen B npope3i» 
Tpy6bi ynopoM 14 K^pyTiy AO rex nop, 
noKa Komn samjuTwa^ iriiaHOK AOtoyr 
AO woicKero oOpeaa oCcaAHOft koaohhm. 

BypoBoft cnapJW BMBewimaioT b aep- 
THxanbHOM nojio»eiu«H hea tohko^ 6y" 
paHKfl, noABOAitT noA Hero onopKwfl 
craKaH 22 (*Hr.l-3), BCTaBiWKrr b 
BcpxHiwo ^acTb KapeTKw 9 ynnoTMeHKe 
19, Tan « 3aKperuiH»T noTOK 21 h 
npHcrynaiOT k 6ypeHK»- 

fliw 3Toro B nonocTi> 6ypoooflf ko- 
jiOHHiJ noAawT noA HanopoM paGouyw 
»iAKOCTi>, KOTopaa, npoftAH wpea 
rHAPOABMrarejib 2^ rtpHBOAKx bo apa- 
meinie nopoAopaapymaianKft KHcxpyMeHT. 

Uocne onycKTaHH^f cnapUAa Ha 3a6oft 
HawHaercH yrJiySKa cKBaxMHM a pbocnoft 
Tonme. PfeaKTHBHWH MoneHT or thapo- 
APwraTejui BOCirpMfaiMaeTca naMToft 
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cTflHKa Mepe3 aepxHiao *«acTb KonoHKbi 
GypKmvMwx TpyO. 15 H3iHani>uua momckt 
yrjiyCKH CHapRA« oTpa6oTanHaH aam- 
^ocTb CO mnartoM Hsru-tBaeTCH hS-noA 
5 oCcaAHoA KOJXOHHW. Ranhuafhaoe 3ar/iy6- 
neMHe cnapRAa rtpoHcxoAHT sa cmct 
pasHbiaa phfxjioft Tonnm w pa3pynieHW5i 
ee nopoAOpaspywawmwM HHcrpyMeHTOM. 
npH 3TOM ynop 14 KapeTKK conpHxa- 

CB^nCM C TOpHODOHonOBepXHOCTblO cTa-* 

Kaaa 22 xaperica 9 c sanatr- 

HWMH iinaKKaMH 15 M 16 yAepKHBaercw 
Ha ypOBBe ycTbH cKBaraHW, Pojthkw 
lO xapeTKH waMKHaMT KarMTbcn no 
nnocKOCT5iM npopeaH 7 o6caAHoA kg- 
jioHHu, oSpaayH b Heft Cerymyw mejib. 
KoTopaa nepeMemaerca no o6caAHofl 
KOAOHHe CHHsy BBepx, ocTasaacb npw 

3TOM Ha ypOBHe yCTbH CKBaaCHHW, 

npoKWBOMHaH acHAKOCTb CO mnaMOM 
nocrynaer b xonbAeBoe npocrpaKCTBO 
Meray o6caAHoft h OypmibHoft KOAOHfia- 
mh, noAHHHaoTcn ao ypoBHrt KOpexKM 
9 H HSJiKBaeTCK Kapyicy ^epea oTKpbi- 
ryw tiaCTb mejm 11 no noTxy 21. 3a~ 
mHTHwe nnafucrt 15 h 16 opcAOTspamajoT 
nonaAaHrte h aaKJiKKMaaKHe »iacTKU 
miiBMB B ^acTb mejiH 11, pacnono^M- 
Hyio inace KaperxH 9, wo oOecne^iHBa- 
CT CMbUcaKHe menH noA A^ftcTBKCM chji 
ynpyrocrM o6caAHofi KonoHHW* 

B cfiOK) o^epeAb canbrniKoaoe ynJioT- 
HeHHe 19 B BepxHeA qacTK xapeTKrt 9 
npeAOTBpamaeT nonaAaHne » saxAHKH- 
BaMMfi ^acxMii vmsMa we^y pomKaHH 
10 H nnocKocTaMK paapesa 7 o6caA- 

HOft KOAOWKW. 



20 



25 



30 



3S 



40 



4S 



SO 



K MOMeHTy saDeproeiiM/t nepexpuTMH 
Bceft TOjnuH pbixJihTx oTAOKeHHrt KapeT- 
Ka 9 BwxoAHT Mepe3 BepxHwft ckoc 8 
o6caAHofi TpyGbj^ Ha 3tom 6ypeHHe Bpe- 
MGHHO npeKpamawr. KapexKy 9 c nor- 
KOM 21, saiHHTHfaMH nnanKaxM 15 h 16, 
a TaK3Ke xoMyr 5 cHMMaioT- flajibneA- 
mee OypewMe acAyx b ycTortMKDMX no- 
poAax 6e3 noAi»eMa Oypocott koaokhw, 
fiapamKBaa ee no Mepc Heo6xonKMocTM- 
B 3TOM cjiytae npowbiBOMHaa jKHaKocTb 
CO mnaMOM nonHHMaerca c 3a6oi? BBepx 
no o6caAHoft KonoHKe h nanHBaeTCH, 
Kax o6biHHO, nepea Bepxnee ce ceueKne, 
pacnono3KeHHOc hcckoai^ko Bi>aiie ypooHn 
noBcpxKoCTM rpyHTa . 
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(54) (57) 1. A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemrated with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a sUt when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1 , 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 

(19) SU (11) 1250637 Al 



1250637 
1 

The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — ^borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about lOD is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A fiirther option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e.. Ill, 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment fi-om the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between roUers 10 and the surfiices of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops. Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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